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The Landsat Data Continuity Mission (LDCM) is the successor mission to Landsat 7. Landsat
satellites have continuously acquired multi-spectral images of the global land surface since the
launch of Landsat 1 in 1972. The Landsat data archive constitutes the longest record of the land
surface as viewed from space. The LDCM mission objective is to extend the ability to detect and
quantitatively characterize changes on the global land surface at a scale where natural and man-
made causes of change can be detected and differentiated.

Scope

This Statement of Work (SOW) defines the minimum effort required of the C
include but is not limited to the design, engineering analyses, development fabr
integration, test, evaluation, delivery, and support for a the LDCM Primary and backiip MlSSlOl’l
Operations Elements (MOE). I &

tor that shall

The primary functions of the MOE include command and
scheduling, trending and analysis, flight dynamics, observatory Hgalth and safety monitoring, on-
board storage management and flight software management. The? OE will reside in the
Mission Operations Center (MOC) at a Govegzment provided facﬂlty at the U.S. Geological
Survey (USGS) Center for Environmental Re¥piiice sefvation Systems (EROS) in Sioux
Falls, SD. The backup MOE will reside in a Govermnent- i ovided, physically separate, Back-

mission planning and

e

o SE.)ns including Launch and Early Orbit (LEO),
issioning activities will be performed by a Government-
EOT) and will be conducted from the MOC. The backup

ent of Work: Tequlres delivery of the Mission Operations Elements and backup
ratlons Element which shall meet the requ1rements of the LDCM Mission

installation ofithe MOE in the Government Mission Operatlons Center (MOC) and installation of
the backup MOE in the Government back-up MOC. Unless otherwise specified, all references to
the MOE in this SOW also apply to the backup MOE.

This Statement of Work requires delivery of all contract deliverables associated with the MOE
development. The MOE shall meet the requirements of all contractual documents.

Provisional acceptance of the MOE shall take place prior to the launch of the LDCM, following
the verification of all requirements, successful completion of all MOE testing, and the successful
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completion of the LDCM Operations Readiness Review. Final acceptance of the MOE shall take
place during on orbit commissioning phase of the LDCM observatory, following successful
verification of a post-launch MOE release.
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Definitions

The following definitions apply to this document:

Shall — Compliance by the Contractor is mandatory. Any deviations from these contractually
imposed mandatory requirements require the approval of the Contracting Officer.

May — At the discretion of the Contractor or Government.

Will — Designates the intent of the Government. Unless requlred by £
noncompliance with the will requirements does not require apprové :of the co
and does not require documented technical substantiation. '

] act pr0V1510ns

Engineering Peer Review (EPR) — a meeting with pproxmmtely 2 to 5 Government
representatives to discuss specific details of a given subsystghi.design or performance, subsystem
test results, mode performance, etc. EPRs typically take p a¢iat the contractor’s facility and
take a day. EPRs are the principal means to familiarize review:is m-fembers prior to a major
design review. EPR actions are informally tracked by the EPR or'gf_, izer.

Technical Interchange Meeting (TIM) — a ¥ gt pprox1mately 5 to 10 Government
representatives to discuss a system process or featufe Forexample, to reach understanding of an
operatlon or analys1s presentatlon of test resu],ts “discuss planned 1nterface changes, plan for an
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Applicable Documents

The documents listed in this section apply directly to the performance of the LDCM Mission
Operations Element (MOE) Contract. These documents establish detailed specifications,
requirements, and interface information necessary for the performance of the contract. Unless
otherwise specified, the document version listed herein shall apply. In case of conﬂicting

this Statement of Work, and then the Contract Data Requirements List.

a. LDCM Mission Operations Element Requirements Document:

Programs
i. GPR 1060.2,+
J. GPR 87004
k. NPR51004, E ;eral P:x:gc.'quisition Regulation Supplement

.:I_;ilsk Management Procedural Requirements

i NASA Safety Manual

n. GPR 7120.4, Risk Management

Reference Documents

a. LDCM Operations Concept, 427-02-02
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b. Landsat Worldwide Reference System-2 (WRS-2) Definition, February 9, 2006, 427-02-
07.

c. NASA NPR 7120.5D NASA Program and Project Management Processes and
Requirements
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Work to be Performed

This section, along with the Contract Data Requirements List (CDRL) document 427-09-01,
describes the specific work to be accomplished by the MOE Contractor. In accordance with the
requirements of this document, the contract, all associated requirements documents, and the
other attachments and applicable documents to this contract, the Contractor shall provide the
personnel, materials, equipment, and facilities necessary for the successfyl and on-time
implementation of the design, analysis, development, fabrication, assembl t engineering
data analyses, qualification, delivery, and sustaining engineering of the LD

The Contractor shall deliver and install at a Government facility a pripgiry and:sic
are fully tested and have demonstrated compliant and reliable end-to- ‘#nd operatici
with the requirements of this contract. The Contractor shall dehver and instal
backup MOE that are ready for operation.

1 Management

1.1 Project Management

The Contractor shall maintain a project office f manage the technical activities and resources of
the MOE project. The Contractor shall appointia dedicated Project Manager to direct and
manage the MOE project. The Gentractor’s Prqj'_ ct-Manager shall have responsibility for the
overall technical performang#:“és 'rce management and schedule management of the
contractual effort and al ubconty ts The C@ntractor s designated PI‘Q]GCt Manager shall report

The Contr h_all open to Government attendance all Contractor and subcontractor internal
data, reviews: 'udits meetings and other activities within the scope of the contract. For access
and insight activity, “Government” includes Government personnel and Government contractor
personnel. The Contractor shall allow and enable the use of Non-Disclosure Agreements with
Government contractors where appropriate. The Contractor shall notify the Contracting Officer,
the Government Resident Office and the Contracting Officer’s Technical Representative (COTR)
of meetings, reviews or tests in sufficient time (nominally 10 working days) to permit
meaningful Government participation.
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1.2 Reviews and Meetings

The reviews listed in this section should not be considered a comprehensive set of reviews for
the Contractor’s program. Additional reviews that the Contractor deems necessary to
successfully execute the program should be conducted at the Contractor’s discretion. The
Contractor shall notify the Government at least 10 working days in advance of lower level
Contractor subsystem reviews to allow the Government time to attend the review as part of its
insight activities.

1.2.1 Milestone Reviews

Government. The Contractor shall demonstrate compliance Wﬁh the review success criteria of
GSFC-STD-1001, Criteria for Project Flight Critical Mllestone Rev1ews as applicable to the
MOE. The Contractor shall respond as required to action d £
Contractor shall work with the Government project-and: '-ww team an additional _-1 day
following all reviews to discuss and address issues raised afigifictions assigned at the reviews.
The Government will convene a delta review if the success critégig:for a review are not met to
the Government’s satisfaction. The Contrac hall prepare and?-present their portion of these
reviews, as appropriate. "

1.2.1.1 MOE Reviews

The Contractor shall host, preparg.and present thie MOE Level independent milestone reviews
and provide a review packagé :cordance wii the stated CDRLs:

ev ew'('M PDR) CDRL RE2
iew (M-CDR), CDRL RE-3

satisfactioﬁ ! Contractor shall host these delta reviews and prepare and present these reviews.
For proposal piirposes, the Contractor shall assume one delta review will be required during the
contract duration.

1.2.1.2 Ground System Reviews

The Contractor shall prepare and present the Mission Operations Element (MOE) portion of the
Ground System Reviews in accordance with the CDRL RE-6:
* Ground System Preliminary Design Review (GS-PDR)
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¢ Ground System Critical Design Review (GS-CDR)

The Government will host and will also present material at Ground System reviews. The
Contractor shall support and attend the Government portion of the Ground System reviews. The
Contractor shall respond to action items as requested by the Government. The Contractor shall
participate in Ground System review dry-runs with the Government approximately one week in
advance of the review. The Contractor shall assume that each review requires two days to
complete and each dry-run requires one day to complete.

1.2.1.3 LDCM Mission Level Reviews

The Contractor shall participate in and support the Government in preparg or the following

Mission Level independent milestone reviews: i
* Mission Preliminary Design Review (Mission PDR)
* Mission Critical Design Review (Mission CDR)
¢ System Integration Review (SIR).

The Contractor shall prepare and present a portion of the foll :
provide their portion of the review packages in accordance with
* Mission Operations Review (MOR)
* Flight Operations Review (FOR)
* Operational Readiness Review (ORR
*  On-Orbit Acceptance Review (OAR). :

ng Mission Level reviews and
IRL-RE-6:

The Government will host and will also presentimaterial at Mission-level reviews. The
Contractor shall support and atgfigdithe Governrigat portion of the Mission-level reviews. The
Contractor shall respond to; Action Hems as requested by the Government. The Contractor shall
participate in dry runs ofill Missi -Leye_l:_Mﬂestone Reviews with the Government one week in
advance of the reviews™ il
four days and that dry run:

nstrument Mijestone Reviews

; shall #ttend and support the LDCM instrument contractor(s) in preparation for
the followitig Eistetiment reviews:
e OLI In'strument Critical Design Review (ICDR)

The Contractor shall present MOE information and other material as appropriate. The Contractor
shall assume four days of attendance at each review at the instrument contractor’s facility.
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1.2.1.5 Spacecraft Reviews

The Contractor shall attend and support the Government in preparation for the following
spacecraft reviews:

* Spacecraft System Requirements Review (SSRR)
* Spacecraft Preliminary Design Review (SPDR)
* Spacecraft Critical Design Review (SCDR)

The Contractor shall assume four days of attendance at the spacecraft contractgi’s féi:cility for
each review.

1.2.1.6 Ground System Element Reviews

The Contractor shall participate in and support the Governm;snt at th followmg Ground System
Element reviews: :

* Collection and Activity Planning Element Prelimina;yz ; ign R_eview, and Critical
Design Review
* Landsat Ground Network Element Preliminary Design ReVJew and Critical Design
Review

* Infrastructure Element Preliminary Dé

':Critical Design Review

The Contractor shall assume one day for each G und System Element review at a Government
facility.

1.2.2 Engineer'

The Contractor shall deﬁne plement a set of Engineering Peer Reviews (EPRs) for the
subsystems of theidission Op ﬁ)ns Element commensurate with the scope, complexity and
acceptable FiK of thes uct. Fhe Contractor shall submit the Peer Review Plan in accordance
with CDEL PM-5.

Thé Contdgtor shall ohalr and host EPRs at the Contractor’s facilities with Government

1640 hg; feview panels. The Contractor shall document EPRs in accordance with
CDRL RE-7,E; ineerlng Peer Review Data Packages. The Contractor shall systematically and
comprehenswe’ly peer review the product at the individual subsystem level and lower levels, as
appropriate. Subsystem and software design reviews are considered to be EPRs and subject to
this procedure. The Contractor shall conduct multiple peer reviews, as appropriate, over the
lifecycle of each subsystem and component, with content consistent with the evolving design and
development. Applicable peer reviews shall be completed prior to and summarized at the
corresponding MOE review (e.g. M-CDR). The Contractor shall also use EPRs for the focused
evaluation of concepts, designs, plans and processes associated with combinations of subsystems
and system functions that cross traditional subsystem or discipline boundaries.



LDCM MOE SOW 427-XXX

As a minimum, EPRs shall be conducted to cover the following items:

* Planning and Scheduling, including the interface to CAPE

* Landsat Ground Network interface

* MOE automation and availability design & implementation, including MOE-bMOE
connectivity

*  MOE Installation within the MOC

*  MOE-Spacecraft/Observatory testing

The Contractor shall track action items from EPRs and maintain EPR prggién;g
documentation for the duration of the contract.

1.2.3 Other Reviews and Meetings
1.2.3.1 Scheduled Weekly Telecons

In addition to other informal communications, the Contractor sh&l{#participate in a scheduled bi-
weekly telecon prior to MOE delivery to MOC and a weekly telecé after delivery with the
LDCM Project Office to communicate statusi d hedule progress and plans of the
overall contract effort. The Contractor shall € : ing agenda and distribute meeting
minutes and other documentation as required. Themlnlmu | Contractor attendance shall consist
of the Project Manager and Systems Manager 6 fie element technical lead managers. The
Contractor shall provide detailed status, descripfion of issues, and schedule for each major
element of the contract.

1.2.3.2 Project Status "ReV|e S

igéte the status of the MOE technical effort, schedule, and resource
na regularly scheduled basis. The Contractor shall develop and

The Contractor shall:¢o
condition to the LDCM Pre¢
dehver a monthl :

tus reviews aIternatmg between the Contractor's site and a Government site. The
hall partchpate in splinter meetmgs with the Government for one additional - 1 day

1.2.3.3 Techmcal Interchange Meetings and Working Groups

The Contractbr shall inform the Government at least one week in advance of technical
interchange meetings resolving technical issues concerning critical MOE systems or sub-
systems. In certain cases TIMs may be combined with monthly status meetings.

The Contractor shall participate in Government-led working groups. At the time of the writing
of this document, planned Government-led working groups likely requiring MOE Contractor
participation include Systems Engineering, Integration and Test (I&T), MOE Interfaces, Mission
Operations, IT Security, and Space-to-Ground Interface. TIMs shall also include discussion of

10
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prioritized development and delivery schedules. The Contractor shall assume for planning
purposes participation in up to five working groups, each requiring support equivalent to 2
person-days per month.

1.2.3.4 Status and Planning Meetings

The Contractor shall notify and allow the Government access to Contractor status; and planning
meetings, including daily stand-ups and tag-ups.

1.3 Action Item Tracking

The Contractor shall develop and apply a process for capturing, ;md responding to agifon items

assigned by the review boards, at monthly meetings, technlca,l 1nterchange meetings, and

working group meetings. Milestone reviews, as defined abg Ve are giot:complete until actions are
complete or a detailed plan for closure is submitted and+a ﬁdby the Government.

1.4 Electronic Access

The Contractor shall provide to the Governmg
review purposes, access via remote desk top G
electronic library. This library shall contain ai 0 % igports, analyses, requirements
documentation, internal technical memoranda, hasige reqeests and documentation, CDRLs, and
all other MOE-specific documents prepared byithe Contractor. Within each library the
Contractor shall maintain an index, of the materig (}deated monthly) and a search engine for
document access. The non- CE' E f aterial conta,med in these electronic databases may be in
Contractor format. The erntracto Shall make: the contents of the electronic library remotely
downloadable. The Coattactor xﬂﬁ‘ engineering drawings in this library or provide
some other storage/rétri 2 t, at their option.

d Government gontractor personnel, for
:a.general purpose MOE-specific

1.5 Interna nicaFMemoranda

ctor shall pr@g¥ide all MOE-relevant technical internal memoranda as requested by
cifiment in agtordance with CDRL SE-2, Contractor Generated Internal Technical
Informati& he, eorrespondence can be informal to preserve timeliness. The Government
shall have actes fo these memoranda on a timely basis via hard copy or the electronic library
described in Seotlon 1.4.

1.6 Access to Controlled Facilities

The Contractor shall obtain all required access authorizations and submit any paperwork required
for the Contractor to access Government controlled facilities, such as the Mission Operations

11



LDCM MOE SOW 427-XXX

Center. The Contractor shall allow access by the Government to all Contractor facilities used by
MOE.

1.7 Risk Management

The Contractor shall establish and maintain a comprehensive risk management program. The
Contractor shall deliver a Risk Management Plan with the proposal. The Contractor shall
generate a top risk report that is presented and reviewed at all Monthly Project Status Reviews
(MPSRs). The Contractor shall provide an estimate of the potential cost impagt 'if risks were to
become real problems. The Contractor shall invite the Government to atte tractor Risk
Management Board meetings.

1.8 Problem tracking

hat includes problem or
1id closure. The process shall

The Contractor shall develop a closed-loop problem trac,
discrepancy reporting, problem analysis, and correctivé actié;
include: a protocol to review past performance to determine tht siicidence of identical or related
discrepancies, an escalation procedure (to inform higher levels of b ﬁagement and the
Government) based on mission criticality, angd:a.closeout process for root cause determination,
anomaly mitigation, and recurrence control. i tietor.shall provide Government access to
the Contractor’s problem tracking process, 1n0]ud1ng #hed ity to remotely view and submit
problems (discrepancy reports), submit a reconimeiided priority for action, and review problem
status.

1.9 Configuratioh Manggement’
The Contractor shall:p

The Contractor shall docu
Management Pl the pr

cofifigtiration management (CM) in support of the MOE project
he MOE CM process in a Hardware and Software Configuration

all MOE deliveries/releases and all other deliverable items throughout
and test and until final acceptance of the MOE. The Contractor shall

: ti€onfiguration verification as sub-systems are incorporated into higher-
level syst nd at rnaJ or Project milestones. The CM system shall have a change classification
and impact g S_;_sment process that results in Class 1 and Class 2 Configuration Change
Requests (CCRs)'belng forwarded to the LDCM PrOJect in accordance with CDRL SE-1. Class
1 changes are’defined as changes that impact mission science and performance requirements,
system safety, cost, schedule, single point failures, and external interfaces. All other changes are
considered to be Class 2 changes.

The Contractor shall submit for Government consideration a waiver or deviation for any item
that is found to be non-compliant with the requirements of the contract Statement of Work
(SOW) or the MOE-RD and is not reworked to be compliant, or is not replaced with a compliant
item.

12
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The Contractor shall prepare and provide the following configuration control documentation:

* Configuration Control Board (CCB) status shall be reported at the Monthly Project Status
Review and in all monthly status packages in accordance with CDRL PM-1

* The Configuration Item Identification List (CIIL) and the Computer Software
Configuration Items (CSCls) in accordance with CDRL SE-8.

1.10 Resource Management

The Contractor shall establish, implement, and maintain a comprehen&we resoufggimanagement
system for planning, authorizing, and controlling the total resources, effort for eacl¥
providing timely and adequate visibility into manpower and schedule performance Fhe system
shall be consistent with the Contractor’s standards.

:he Contractor shall provide
RL PM 6. The EVS may be

The Contractor shall implement an Earned Value Systern (F
an Earned Value System Management Plan in accordance with:
implemented in accordance with the Contractor’s standard plan:
includes use of NASA Form 533 reports. The

development and updating of; e
accordance with CDRL PM-3, C

1.11 Government Visitor Support

The Contractor shall provide facilities to support two Government in-plant representatives at the
MOE development site, including office space telephones, and network access to the
Contractor’s electronic database, from contract award through MOE installation in the MOC and
bMOC facilities. The Contractor shall provide within this office space high-speed (broadband)
internet access and access to an ISP (Internet Service Provider) outside the Contractor’s facility
to allow for access to the GSFC and USGS networks. Government in-plant representatives shall

13
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include government employees or technical support contractors, including but not limited to
project management and technical representatives for key MOE interfaces, and LDCM Flight
Operations Team members.

14
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2 Systems Engineering

The Contractor shall perform systems engineering to support the design, engineering analyses,
development, fabrication, integration, test, evaluation, delivery, installation, and support for the
MOE, and its integration with the rest of the LDCM. The Contractor shall ensure that the
Mission Operations Element meets all contract requirements.

The systems engineering effort shall include, but is not limited to, analyses of é"chnﬂ:al

definition and maintenance of all interfaces, MOE design and verificatigg‘of?
allocated, and derived requirements, systems analyses and special studJes asr
management support, and tradeoff analyses. This shall include butot®
specific activities:

a. Providing technical direction and oversight throu "::ut all phages of the prOJ ect.
b. Leading and supporting all peer reviews, project mife A
in section 1.2, and preparing related documentation. -
C. Performing all necessary system studies, trades, and risk
develop the MOE design consistent wi
d. Performing all necessary coordinatio

ground assets, including support to gro'
mission operations consistent with CD
e. Performing systems engi

resolution, perfd
(CCR’s), CDRL

on review/approval status, test data review, anomaly
st support planning.

shall conduct complete analyses and simulations in support of technical
requirements comphance demonstrations to fully establish, define, maintain, and control budget
allocations for all required performance and design parameters.

Tasks include the following as a minimum:

a. Developing the MOE Operations Concept in accordance with CDRL MO-1

15
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b. Flow-down and traceability of MOE-RD requirements to lower-level system and
software requirements, and developing the MOE Lower-Level Systems Requirements
Document (SRD) in accordance with CDRL MO-3

c. Ensuring that all requirements are forward and backward traceable between system and
software requirements and between software requirements, design, and test

d. Functional and performance allocations and derivations.

e. Maintaining and controlling critical MOE technical performance metrics, margins,
budgets that are reported at the Monthly Status Reviews.

2.2 Interface Definition and Verification

The Contractor shall meet the interface requirements of the LDCM Migsion Opégtions Element
Requirements Document. The Contractor shall develop inputs to the MOE ICD iEgccetdance
with CDRL MO-2. The Contractor shall work through the MOE dfnterfaces WG to J@mtly
develop ICDs. The Government will maintain the ICDs. &

2.3 Design and Performance Verificatfbn

The Contractor shall design the MOE system

The Contractor shall develop and maintain all _ and procedures to verify that the
MOE meets all requirements described in the LDCM Mission Operations Element Requirements
Document. The Contractor shall develop and dﬁzhver the Specification Tree in accordance with
CDRL SE-13. The Contractor shall perform M@E requirements verification in accordance with
approved plans and procedurgs: Hé: Contractor shall also perform and document all analyses of
the data and information fg&m the’ :51gn develOpment testing, and acceptance of the

' 5 ¢ g;_a“re requlred to ensure that the MOE w111 meet its

and for use in inggrface verification.
Performing M@E requirements testing and verification in accordance with the approved
S¥stem Performance Verfication Plan, Matrix, and all other test plans and procedures.

afyizingind making available for inspection the required lower-level design

spemﬁcahons in order to meet higher-level performance requirements. All such analyses

shall be identifiable and accessible for Government review.

d. Preparing and maintaining verification test procedures for use at the software, subsystem,
and MOE system level

e. Preparing and maintaining installation procedures and interface checkout/testing
including the MOE integration with the observatory, observatory simulator, and
Government LDCM ground assets; and for use in interface verification.

f. Providing the necessary effort and support systems for MOE analysis during all levels of

testing, interface verification, and during acceptance.

16



LDCM MOE SOW 427-XXX

g. Perform the necessary systems engineering tests and analyses to assure that all
requirements of this contract are accomplished successfully and on time.

h. Conducting test evaluation and test reporting, and providing MOE Verification Reports
compliant with SE-7.

i. Providing a MOE Users Manual in accordance with CDRL MO-15

2.4 Special Studies

The Contractor shall conduct, in addition to the requirements specified
and the contract, additional engineering studies, tests, technical analys¢ €
results, design modifications, and tasks relating to the developmem; implertgss
operation of the MOE, as authorized by the Government and in acéordance
Clause C.2. Each task will be initiated by written direction ﬁ*@m the Governme
contracting officer. The Government will coordinate with the Centractor to define each
task in detail, and establish manpower ceilings, perfo nce schedules and deliverables.




3 Reserved
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4 Mission Operations Element (MOE) Development

The Contractor shall develop, deliver, and install the MOE and the backup MOE in accordance
with the Mission Operations Element Requirements Document (MOE-RD). All references to the
MOE in this SOW apply equally to the back-up MOE The Contractor shall provide all

4.1.1 Software
For all MOE software the Ct‘f

r shall demgfistrate compliance with the NASA Software
5 1n the NPR 7150 2, 1nclud1ng providing all requrred

established by the Aéenc'y § C ftware acqursrtlon development, maintenance, operations, and
management. :

i d:data required. The Contractor shall develop and deliver a Software Assurance
Plan as part of the Software Development and Management Plan (CDRL MO-9).

4.1.1.2 Software Criticality Classification

The Contractor shall classify all MOE software as belonging to one of the following criticality
classifications and shall define the management approach of each class in the Software
Management and Development Plan (SMDP) (CDRL MO-9):
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(a) Mission Critical
(b) Mission Support
(c) Engineering Analysis
(d) Commercial
(d)1. Commercial software acquired for integral use within planned operational elements
shall be assigned a criticality equal to that of the element of which it is a part.

These software classifications are defined in the LDCM Acronym List and Lexice

(GSFC 427-
02-06).

The Contractor shall classify all MOE software as belonging to one of th £ A
software and shall define the management approach of each class in thgiSoftwi Development
and Management Plan (SDMP):

(a) Developed

(b) Reuse

(c) Heritage

(d) Oft-the-Shelf (OTS)
(d)1. OTS software is further defined as Commercial- >-Shelf (COTS), Modified-

Off-the-Shelf (MOTYS) software, and Govemment Off-the-Shelf ( d _@?TS) software.

These software types are defined in the LDC Al

The Contractor shall meet the requirements of NASA Software Engineering Requirements
specified in the NPR 7150.2 when choosing to #se OTS software to satisfy all or part of the
software requirements implemgantation. The details of OTS utilization and management of such
shall be provided in the Cop#i:

4.1.1.3 Software Man ent, Requirements, Development, Verification, and

4.1.2 Command and Telemetry Database

The Government will maintain the LDCM Project Database, which will combine spacecratft,
instrument(s), and MOE command and telemetry databases in a common format. The Contractor
shall provide inputs to the LDCM Project Database compliant with a government-provided Data
Format Control Document and in accordance with CDRL MO-16. The Contractor shall accept
and implement Government-provided deliveries/updates of the LDCM Project Database every 3
months beginning after integration of the spacecraft command and data handling system to the
spacecraft bus. The Contractor shall also receive emergency updates or patches more frequently.
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The Government will verify any translations from MOE Contractor-provided database inputs to
the LDCM Project Database.

4.1.3 Information Technology and Communication Security

The Contractor shall comply with NPR 2810.1, Security of Information Technology in
development, integration, and testing of the MOE.

The Contractor shall comply with all communication security (COMSEC) requji‘ements related
to the development 1ntegrat10n and testmg of MOE command encryptlon anﬂ authentication

4.2 Integrate and Test

The Contractor shall develop and deliver the following items in #gééizdance with the stated
CDRL:
a. MOE Test Plans, CDRL MO-4
b. MOE Test Procedures, CDRL MO-5

c. MOE Test Reports, CDRL MO-6

The Contractor shall allow Govemment persontigl access to all MOE testing and test planning
meetings. i

defined to. b #standalone testing without the actual 1nterfaces to the LDCM ground system
elements, but';' ing a method(s) to simulate the interfaces per the applicable ICDs.

4.3 Delivery Support

The Contractor shall provide multiple deliveries/releases of the MOE, with each delivery/release
demonstrating increased functionality leading to the final MOE functionality as defined in the
MOE-RD. The Contractor shall propose a MOE release schedule that supports the following
milestone capabilities, at a minimum:
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Milestone Capability
60 days after Contractor’s Off-The-Shelf functionality prior to significant customization
contract award or addition of external interface capabilities (i.e. a stand alone capability);

provide the Government with basic MOE functionality including but not
limited to basic command and telemetry functions, to allow the
Government FOT to become familiar with MOE software tools and use.

Beginning of Additional functionality developed by the Contractor since previous
spacecraft sub- delivery, including but not limited to MOE command and telemetry
system [&T

Preliminary
simulator delivery

observatory mass storage management ; a,nd ﬂight software management
functionality; capability to support st@red command and memory

management testing with an observit mulator or “flatsat” and

development of operations procedure

Ground System Complete MOE functionality including aﬂ; i rfaces; capability to support
Integration/ MOC | ground system integration, including integrati; 1 of the MOE within the
Integration MOC and interface com‘;te:ei;'- it testing of MOE interfaces.

Ground System | Required updates/patchés 16t fvery, as identified during ground
Readiness Testing | system integration and i 111__ rf_ace conn ct1V1ty testing, if any; capability to
support Ground Readmes& Tests (GRTSs).

Mission Readiness Required updates to prevmjus delivery identified as part of LDCM Ground
Testing L i

Post-Mission
Readiness Testing

Operations
Readiness ReVi,

;'}g)resent:é?fe'quired updates to previous delivery identified during the on-
t check-out and commissioning of the LDCM observatory, if any.

Post-Launeheé

o-Captiactor shall adhere to the approved MOE release schedule. The Contractor shall deliver,
install, ati figurg: all MOE releases at each of the facilities hosting a MOE system, as the
facilities bt a¥ailable (MOC facility, bus vendor facility, NASA GSFC, and the backup
MOC facility) i he Contractor shall test and verify that each MOE release is complete.

The Contractor shall train the Government on the installation and set-up procedures of the MOE
at each facility. The Contractor shall develop and deliver MOE installation and test procedures
in accordance with CDRL MO-7, so that Government can perform emergency
patches/installations, regression testing, re-testing and re-installation, if needed.
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Except for the Off-the-Shelf delivery, the Contractor shall provide the hardware required to
operate the MOE at each of the facilities hosting a version of the MOE as the facility becomes
available.

With each MOE delivery, the Contractor shall provide MOE software or updated software.
The Contractor shall provide a MOE software version description document and user
documentation with each release in accordance with CDRL MO-10 and CDRL MO-15,
respectively.

The Contractor shall provide technical helpdesk support during normal bus1 &8s hours via

telephone beginning with the first MOE release delivery through final ac_'
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5 Integration, Testing, and Operations Readiness

5.1 Integration and Testing

The Government is responsible for LDCM systems integration. The Contractor shall support
Government systems integration and test activities. The Contractor shall verify that the MOE

interfaces to the rest of the LDCM and meets the requirements of the MOE-RD. #he Contractor

shall provide support to Government systems integration activities, including provrdmg
representation to I&T and interface working groups.

The Contractor shall perform the following activities in support of the: iovern
systems integration testing, including MOE installation within the, MOC MOE to'%

observatory simulator I&T, LDCM Ground System Integratron, Ground Readrness Testrng, and

Mission Readiness Testing:

a. Support development of test goals, requirements;
with the Government

b. Review and provide input to test procedures

c. Coordinate and allocate MOE test resources

d. Status all necessary MOE subsystem
readiness issues to the Government i

e. Participate in test readiness reviews (T}

)seapproxqrrlately one week prior to the

performance of each test that covers théi#€st plan, procedures, scripts, and test support
: MOE. Participate in delta TRRs, if needed.
support to test conductors to execute the

and coordination act1v1t1es_re1evant tot
f. Participate in testing arifio: ;
planned test procedures an generate data products

acedss criteria in coordination

ystem fest readiness and report all

Start Date

; January 2009
with Spacecraff

MOC Integration / Ground System Integration | July 2009

Ground Readiness Testing October 2009
Mission Readiness Testing October 2010
Launch July 2011
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5.1.1 MOE-to-MOC Installation

The Contractor shall perform the installation/setup of the MOE in the Government MOC and the
backup MOE in the backup MOC. The Contractor shall provide inputs to the Government MOC
Facility Plan in accordance with CDRL MO-14, MOE Requirements Facility Implementation
Plan.

The contractor shall develop a MOC installation plan and procedures in accordance with CDRL
MO-17. :

The Government will provide MOC facility needs including power, netw
system administration support for the MOE-to-MOC installation.

nnectivity, and

The Contractor shall provide connectivity between the MOE C
operational network.

The Contractor shall provide on-site support a
formal tests run against the LDCM spacecraft

The Government flight opefi
spacecraft and ; i

connectivity am :.data flow. Integration and interface connectivity testing shall be performed
from the MIA or MOC.

5.1.4 Ground Readiness Testing

The Contractor shall participate in LDCM Ground Readiness Testing to verify the functional
requirements of the integrated LDCM Ground System. The Contractor shall be available to
support these activities from the MOC, as needed. The Contractor shall provide on-site support
for any MOE-related GRTs run against the LDCM spacecraft/observatory. The Government
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flight operations team representatives will serve as MOE test conductors for the Ground
Readiness Tests in the MOC.

5.1.5 Mission Readiness Testing
The Contractor shall participate in LDCM Mission Readiness Testing to Verify the performance

e Govemment
ion Readiness

for any MOE-related MRTs run agamst the LDCM spacecraft/observatory
flight operations team representatives will serve as MOE test conductors £6
Tests.

5.2 Operations Readiness

include operator training,
pport these activities from the

The Contractor shall participate in Mission Operations Reé;
readiness exercises, and launch rehearsals. The Contractor sk
MOC.

5.2.1 Flight Operations Team Traif

The Contractor shall develop a MOE Flight Ope :
CDRL MO-13. The Contractor shall conduct t#vo.3-day seSsions to train the Government Flight
Operations Team on the operation of the MO he first 3-day session shall be conducted with
the first delivery of a MOE capability to a Govegnment facility. The Contractor shall train up to
20 Flight Operations Team mginfsésk at the first 3rday session. The second 3-day session shall
be conducted following th¢ installg n/setup Qf the MOE in the MOC facility. The Contractor
shall train up to twent_)g '

Training Plan in accordance with

The Contractor shall condu ddltlonal 1-day training session of Flight Operations Team
members with eagBMQE updatggir€lease delivery. The Contractor shall train up to 20 Flight
Operations Feam 1 irs at each 1-day session.

fthe contractor shall prepare and provide all course materials including
the M i .peratlons Handbook (MO-8).

5.2.2 Mls ion Slmulatlons and Launch Rehearsals

The Contractor shall participate in a minimum of five (5) mission simulation exercises with the
Government provided Flight Operations Team to simulate typical day-in-the-life on-orbit
observatory operations. The exercises shall simulate day-in-the-life scenarios that include
exercise of nominal command and control operations, mission scheduling, state-of-health (SOH)
monitoring procedures, and anomaly recovery operations.

The Contractor shall participate in a minimum of three (3) launch rehearsals. The third Launch
Rehearsal is a “full dress rehearsal” and includes participation by all LDCM Space, Ground, and
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Flight Operations segment personnel and resources required to conduct launch and early orbit
(L&EO) activities. The launch rehearsals shall demonstrate nominal execution of timelines as
well as simulated anomaly/contingency response scenarios. The Contractor shall support the
FOT in planning and executing any MOE related anomalies. Government flight operations team
representatives will serve as test conductors for launch rehearsals.

For these mission simulation exercises and launch rehearsals, the Contractor shall participate in:

* Devising the goals and resource requirements
* Reviews of planned activity with participants
* Executing the activity and collecting appropriate data
* Post-activity debriefs and lessons learned review with part1c1pa1§1ts
* Generating a post activity report that documents the outcome ch rehearsa i
* Resolving anomalies and incorporating lessons learned 1g_1,tm Huture activitie
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6 Early Orbit Operations and Acceptance

6.1.1 MOE Early Operations Support

The Contractor shall provide MOE personnel at the MOC on a round-the-clock basis from 24
hours prior to launch through the completion of early orbit time critical operations of the LDCM
observatory, nominally 7 days following launch. The Contractor shall provide on call support
for any MOE operational problems or anomalies through MOE final acceptance.

6.1.2 Handover and Acceptance

The Government will provisionally accept the MOE following the verifi¢4tios
requirements, successful completion of all MOE testing, and successﬁ:ﬁ complé
LDCM Operations Readiness Review. #

The Contractor shall participate in and support the MOE portion of the LDCM On- Orblt
Acceptance Review prior to Government final acceptance:éf.the M.E ‘in accordance with CDRL
RE-6. The Contractor shall deliver an Acceptance Data Paékiiaesdn accordance with CDRL SE-
23.

Final acceptance of the MOE shall occur follg
MOE release as defined in Section 4.3 and th
Orbit Acceptance Review.

suceessful completion of the On-
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7 Post-Acceptance Support
7.1 Nominal Support

The Contractor shall provide the following services after Government acceptance through the
period of performance of the contract: i

1. Maintain the MOE and MOE documentation.
Provide a MOE hardware refresh at the direction of the Governmén
two years after acceptance

3. Maintain any unique MOE software development tools
4. Maintain all COTS licenses, maintenance fees and upgra:des' N
5. Prior to the end of the contract period, train the Government and Governmént-defined

contractor support staff on maintenance of MOE sgttware n; Preparation for transition of
MOE software maintenance to the Government; inciiiding’ n the use and maintenance of
any unique MOE software development tools environfigi
6. Prior to the end of the contract period, deliver to, install fi
performance of any unique MOE software development toGs
Government MOC facility.

_é"check out the
/environments in the

zonal sy,sfcm operating, replace software and
perform configuration control and

In this context, “maintain” means: keep the op
hardware to meet MOE availability requireme
configuration management documentation.

Suppoi#'MOE operations as required. This support shall include but is not limited to
supplying technical expertise to perform analyses, to review data, or to review changes to
documentation.

2. Investigate anomalies of the Mission Operations Element and provide recommendations
for resolution.

a. For non-critical anomalies, the Contractor shall acknowledge notification of the
anomaly and provide an initial action plan within 48 hours of notification by the
Government. A non-critical anomaly is one where degradation or failure does not
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impair mission performance in a manner that could jeopardize the health and
safety of the LDCM observatory.

b. For critical anomalies, the Contractor shall acknowledge notification of the
anomaly and provide an initial action plan within 16 (TBR) hours of notification
by the Government. A critical anomaly is one where degradation or failure could
jeopardize the health and safety of the LDCM observatory.

3. Provide updates to MOE software to provide capabilities requested by the Government,
including technical documentation, installation procedures, validation procedures and
back-out procedures ’

8 Optional Extended Support

If the Government exercises the optional one-year extensions of: on-’orbit support in gcordance
with the Contract, the Contractor shall perform the following: «durin =Ihe option period

8.1 Nominal Support

The Contractor shall provide the following services after Govern YAt aeceptance through the

period of performance of the contract:

1. Maintain the MOE and MOE documeri
Provide a MOE hardware refresh at théii
two years after acceptance.
Maintain any unique MO

gétion of the Government, but no sooner than

maintenance'fees and upgrades
ct period,, ttain the Government on maintenance of MOE
' 'én of MOE software maintenance to the Government,

W
"B
=
=
=%
=
=
Q
O
—
95
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5. Prior to the end
software in prep;
including in the
environments.

6. Prior t:h :
performance agiany unigiie MOE software development tools/ environments in the
GOvernment ME&$ facility.

In this'g t, “maint@in” means: keep the operational system operating, replace software and
hardware #:siacet M@E availability requirements, perform configuration control and
configuratiofifasagement documentation.

8.2 Task-Based Support

The Contractor shall perform tasks relating to the continued operational support of the LDCM
MOE, as authorized by the Government and in accordance with the Contract. Each task will be
initiated by written direction from the Government contracting officer. The Government will
coordinate with the Contractor to define each task in detail, and establish manpower ceilings,
performance schedules, and deliverables.
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These Government-initiated tasks will include the following:

4. Support MOE operations as required. This support shall include but is not limited to
supplying technical expertise to perform analyses, to review data, or to review changes to
documentation.

Investigate anomalies of the Mission Operations Element and provide recommendations
for resolution.

5.

6. Provide updates to MOE software to provide capabiti

a.

For non-critical anomalies, the Contractor shall acknowledge notiﬁcatlon of the
anomaly and provide an initial action plan within 48 hours offiotification by the
Government. A non-critical anomaly is one where degradaﬁ ar failure does not
impair mission performance in a manner that could j Jeopar ize thigihealth and
safety of the LDCM observatory. i
For critical anomalies, the Contractor shall acknowiedge notificati
anomaly and provide an initial action plan Wlthm 4 hours of notlﬁcatlon by the
Government. A critical anomaly is one whegé degrad&non or failure could
jeopardize the health and safety of the LD& Vi

requested by the Government,

including technical documentation, installation procedur *§ivalidation procedures and
back-out procedure.
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